Japan's earthquake, tsunami, and subsequent Fukushima nuclear power plant accident in March 2011 forced the evacuation of 185 000 residents. Psychological and social impacts exacerbated by long-term evacuation and widespread rumors have influenced residents' physical and mental health, despite the fact that no direct fatalities occurred from radiation exposure. However, during the 5 years following the accident, steady recovery in industrial and economic activity has lessened previously widespread, deeply rooted stigma and self-stigma among a significant number of affected victims. More than 21 000 of 62 800 people who evacuated from Fukushima are gradually returning, and concurrently, Fukushima's economic and social recovery are progressing, as can be seen from remarkable increases in residential construction, recovering agricultural production, job growth, and industrial output. Although post-disaster interventions such as seminars and dialogues with residents are credited with building resilience, a significant proportion of people in the area have depressive tendencies and loss of purpose.
Introduction
Since the triple disaster (earthquake, tsunami, and nuclear power plants accident) of March 2011, Fukushima Prefecture has been more or less undergoing reconstruction, including areas designated as evacuation zones. Once, stereotypically malicious rumors (fuhyo in Japanese) about Fukushima, such as land too ruined to live in, inevitable death by radiation, the birth of deformed babies, and foods too dangerous to eat, spread across Japan and the world. Although it has been difficult to completely dispel fears or concerns about radiation exposure among inhabitants in Fukushima, a steady proportion of people are improving their outlook for the future.
Indirect Effects of the Nuclear Accident on Residents

Negative Impacts of Evacuation and Relocation on Changes in Lifestyle
A total of 165 000 residents, including 20 000 voluntary evacuees, left their homes by May 2011, 2 months after the accident, followed by a total of 98 600 (including 55 500 inside Fukushima Prefecture) evacuees or relocated persons as of May 2016. 1 Voluntarily relocated residents from nonevacuation designated areas generally have worse psychological scores, compared with evacuees from evacuation zones or nonevacuees of nonevacuation zones. 2 Three-fold excess mortality was observed among elderly, institutionalized persons over the first 3 months and approximately 1.5 times preaccident levels over a full year. 3 Disaster-related deaths (DRDs), defined as deaths by worsened pre-existing illness or newly acquired diseases since the accident, and relocation to houses separated from old communities or small, hastily constructed houses of inadequate space have added to the tragedy. DRDs reached 1979 in Fukushima Prefecture by September 2015, which was 60% of the total DRDs (3407) over tsunami-affected areas. 4 Those 66 years or older comprised 89% of total DRDs. Evacuation to small, hastily constructed houses caused people to stay at home all day, just eating and watching television, because aged people especially had been cut off from familiar communities and had no physical labor to do every day, such as working on farm fields.
A significant association was reported between evacuation and lifestyle changes, and increased cardiovascular risks in adults, including overweight, hypertension, dyslipidemia, and diabetes mellitus. 5, 6 Compared with the 2 prefectures only affected by the tsunami, Miyagi and Iwate, there was up to 4 years a sustained increase in the prevalence of overweight school children (6-11 years of age) in Fukushima, 7 possibly because of restricted physical activities to avoid radiation exposure outdoors.
Problems in Mental Health and Psychological Distress
The Fukushima Health Management Survey has revealed a concrete adverse effect on the mental health of multiply relocated evacuees compared with nonevacuees and temporary evacuees, who have even lighter depression ( Figure 1) . Within 1 year of the disaster in March 2012, 21.6% of residents (not age-adjusted) from evacuation zones had possible posttraumatic stress disorder (PTSD), which decreased to 17.2% within 2 years (not age-adjusted); similarly 14.6% had probable depression in 2012, which lessened to 10.3% by 2 years (2013) after the disaster. 8 Three years after the event (2014), prevalence of the risk of psychological distress by the Kessler 6-item Scale was still high in both males (11.4%) and females (15.8%) 9 ; these ratios were much higher than in other parts of Japan (around 3%). However, the mental situation among residents in the evacuation zones has slightly improved, with prevalence of psychological distress and posttraumatic stress (PTSD Check List, scores >44 or more denote substantial problems) having decreased over time, from 19.0% in 2011 to 17.8% in 2013 for males and from 25.3% to 23.3% for females. 2 Although the levels of psychological distress gradually improved over time, community-based mental health care might be necessary for people with severe psychological distress trajectories. 9 
Discordance Among Family Members and Separated Communities
Relocated people, especially those multiply relocated, either forcibly or voluntarily from the affected regions, were separated from family members and communities. Complications arose from anxiety about radiation exposure, compensation from Tokyo Electric Power Company, family member composition (young and aged generations), employment (job loss), and other multidimensional factors, such as neighborhoods, social resilience, and adaptation. Man-made disasters weaken community bonds more than natural disasters, 10,11 and 3 points of discord among family members and societies have been expressed: (1) different perceptions about radiation risks, (2) interfamilial conflicts, and (3) friction between newcomers and old residents in communities. 11 These 3 sources of disappointment and/or despair have provoked stigma and self-stigma.
Suicide is a serious mental health issue in Fukushima as well as the 2 other heavily tsunamidamaged prefectures. The standardized suicide mortality ratio decreased in the first 2 years following the disaster in the 3 affected prefectures and then rose in 2014, exceeding pre-disaster levels in Fukushima but staying about the same in Iwate and Miyagi prefectures. 12 Compared with 2 other tsunami-affected prefectures, the psychological issues of evacuees of Fukushima appear to be more complex, with PTSD, depressive state, chronic anxiety, a sense of global loss, and dissociated consciousness seeming to be more complicated among family members and old communities. 13 
Stereotyped Shame and the Burden of Self-stigma
There was a public stigma engendered through media reports, malicious rumors, and misconceptions. Television commentators, newspaper articles, and social networks tended to exaggerate reports and deliver trite comments about nuclear power plant victims and affected areas, including widespread rumors about adverse health effects and distrust/hostility toward scientific authorities and central/local governments, even though almost no influence was seen in residents' health. 14 Consequently, some people outside Fukushima Prefecture believed that the land in Fukushima was ruined and not suited for habitation. In fact, only 337 km 2 (2.4%) of Fukushima Prefecture's land (13 783 km 2 ) has been designated as problematic for rehabilitation as of October 2015. Once, people outside thought that most inhabitants had evacuated, foods harvested were deemed unsafe because of radiation contamination, and children were presumed to eventually suffer some malignancy. At that time, young women in Fukushima were seriously concerned During the year immediately following the event, a complicated situation, contradictory information regarding health effects, and refugee support groups increased the number of evacuees from both mandatory evacuation areas and voluntary non-evacuation municipalities to places outside Fukushima Prefecture, especially among pre-school and school-aged children and their families. Strong PTSD symptoms, especially a sense of evasion against stigma likely made them reluctant to return.
During 3 years after the event, lives in Fukushima were becoming more settled and some increased numbers of evacuees returned to Fukushima, where there were conflicts between returnees and remaining victims with no relocation.
After 5 years, more people are returning from among those who relocated outside Fukushima Prefecture (62 831 at its peak in March 2012) 1 or inside Fukushima Prefecture to places other than their homes as a result of mandatory evacuation or their own volition. Supportive policies for returnees and for child victims are effectively encouraging them to come back, combined with putting an end to support such as rent payments for voluntary evacuees living outside Fukushima and people being tired of evacuation in unfamiliar places. Now, some relocated people have new occupations, new houses, and children who are going on to high schools/colleges.
Accelerated Aging by the Triple Disaster
A natural decrease in population is more substantial than the population exodus triggered by evacuation. An aging society with fewer births has progressed over Japan, a country of 128 million people at the maximum in 2010 and 127 million in 2015. Births were 1.0 million in 2015, versus 1.6 million in 1970. 15 This aging society phenomenon in Fukushima was accelerated indirectly by the triple disaster. However, the general trend is not restricted to Fukushima but, rather, is common among many prefectures with extensive rural areas, for which reason countermeasures by central and local governments are called for.
The nuclear power plant accident has accelerated the demographics of aging in 10 of the affected municipalities, particularly the coastal region So-So, in which a super-aged community (having more than 25.0% of the population 65 years old or more nationwide since 2013) 15 emerged over a couple of years, rather than over 2 to 3 decades as projected prior to the accident.
Retirement-age farmers, mainly in their 60s or 70s, were profoundly affected, with no successors to take over. Even if 80% of farmers wanted to recover their farms, 20% of farms were destroyed by the tsunami and nuclear accident. Rice crop harvest yield throughout Fukushima Prefecture in 2013 (382 600 tons) recovered to 85.8% of the pre-disaster 2010 yield (445 700 tons), with a low of 79.3% in 2011 (353 600 tons). 16 Gathering scientific data and evidence on agricultural and fishery operations may contribute to a blueprint for future restoration. 18 The Japanese Government has invested in recovery, mainly in the 3 most affected prefectures, with 25 trillion yen, approximately 25% of the ordinary national budget, for 5 years since 2011. Economic activity in Fukushima has resulted in fewer corporate bankruptcies, with 42 in 2013, considerably less than 119 in 2010.
Economic and Social Recovery of Fukushima
The Japanese economy was once very despondent after the Lehmann Shock, and the ratio of job openings to applicants fell to 0.34 in Fukushima and 0.45 across Japan in 2009 ( Table 1 ). The ratio, however, has risen to >1.0 in Fukushima since 2012, which has been the highest in Japan. Recovery and reconstruction have demanded employment in areas of security, construction, nursing/care, service industries, transportation, and professionals/engineers. The increase in job offers was brought about by, first, the reconstruction, debris disposal, and decontamination of radioactive materials, and second, because of the aging society that demands staff for nursing and care workers. Fukushima has been the best prefecture in Japan for the ratio of jobs to applicants; a job mismatch in affected areas has been described where professionals and specialists are lacking. Social Recovery. Survivors of man-made disasters are thought to be at an increased risk for psychiatric disorders compared with those of natural disasters. Psychological outcomes after a disaster depend on a combination of risk exposure and resilience factors. 19 Social relationships can potentially improve after Fukushima's disaster, as reported by Fukushima Nuclear Accident Independent Investigation Commission: the empowerment of local residents to enable them to make self-governing decisions in post-disaster recovery based on the provision of satisfactory information. 20 Post-disaster interventions, including collaborative parenting supports 21 and a series of seminars to open and sustain a dialogue with residents, 22 have contributed to building resilience. The proportion of women with depression or depressive tendencies among the 6000 to 9000 mothers surveyed yearly at a couple of months postpartum has fallen gradually, from 13.1% in 2011 to 10.5% in 2012, 10.2% in 2013, and 9.0% in 2014; yet 7.6% of mothers in 2015 had depressive symptoms. 23 Similarly, the proportion of mothers considering another pregnancy has exceeded the national average (50% to 51%) among mothers who gave birth recently: 52.9% in 2012, 52.8% in 2013, 57.1% in 2014, and 53.5% in 2015. 24 Of note, among the reasons given by mothers not planning another pregnancy, anxiety about radiation effects remarkably decreased from 14.8% in 2012 to 1.5% recently, in 2015. 24 After the Chernobyl nuclear power plant accident, the birth rate declined temporarily in affected countries, 25 although changes after natural disasters were inconsistent: birth rates increased significantly following Hurricane Hugo and the Oklahoma City bombing but decreased after the 1997 Red River Flood and Hurricane Katrina in 2005. 26 Given the parallels between Chernobyl and Fukushima, we examined fertility trends in northeast Japan before and after the 2011 triple disaster. Before 2011, women aged 15 to 49 years in Fukushima Prefecture had higher average annual total fertility rates (TFRs) than Japan as a whole (Figure 2 ), attributed in part to their younger age at marriage (27.8 in Fukushima Prefecture vs 28.8 years in Japan in 2010). However, following the triple disaster, the TFR in Fukushima markedly declined in 2011 (1.48) and 2012 (1.41) and increased in 2013 (1.53) and again in 2014 (1.58). The pattern of 2-year decline in the TFR followed by an increase was not observed in nearby Iwate and Miyagi Prefectures, which were affected by the earthquake and tsunami but not radiation contamination.
Conclusions
In the process of recovery from the triple disaster, as observed in the form of returning evacuees, improved industries, increased employment, and increase in birth rate, disaster-related memories fade or become reframed. Still, a proportion of people remain in depressive states or distress even 5 years after the triple disaster, whereas others hope for something more than returning to the way things were, developing resilience in their physical, cultural, mental, and spiritual life.
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